Results
Ten of the 601 studies identified in the search met the inclusion criteria (interrater agreement k¼0.91). Dynamic (real-time) 2D ultrasonography was used in 6 studies (n¼719), static 2D in 1 study (n¼821), and Doppler in 3 studies (n¼628). The studies were conducted in various countries (ie, the United States, European nations, India, and South Korea), in various clinical settings (eg, ICUs, emergency departments), and by clinicians with various levels of experience. The majority of studies had a low risk of bias for Although most studies clearly demonstrate benefit for dynamic 2D ultrasonography for internal jugular catheterization, limited studies have also shown benefits in subclavian and femoral catheterizations. 4 One meta-analysis assessing internal jugular venous catheterization showed a 21.8% failure rate in the landmark technique compared with 1.7% with 2D ultrasonography. 4 One small study of 20 patients showed a 35% failure rate for the landmark technique in femoral venous catheterization compared with 10% with 2D ultrasonography. 4 Although access site is often influenced by clinician preference and patient factors, subclavian catheterization is particularly favored for reported reduction in infectious and thrombotic complications compared with the other sites.
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The meta-analysis had limitations: only a small number of studies met eligibility criteria and none reported on infections, thrombi, or arrhythmias, which may be due to a screening failure or underreporting. Also, adverse events were variably defined, so the clinical significance of reported adverse events remains uncertain. The dynamic 2D ultrasonography groups used both longitudinal (inplane) and transverse (out-of-plane) techniques by the infraclavicular approach for ultrasonography probe placement. More recent studies suggest that compared with the infraclavicular approach, the supraclavicular approach provides superior views of the subclavian vein 6 but is comparable in clinical outcomes such as success rate and rate of complications. 
Links to Additional Resources
The Annals Web site provides links to helpful resources. Go to the Resources pull-down menu and click on the Smart EM link to take you to Scientific Medicine and Research Translation (SMART EM). This site, created by Annals' podcast editors David Newman and Ashley Shreves, presents podcasts on numerous topics relevant to emergency medicine. You can visit SMART EM directly at www.smartem.org.
